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(1) & Richard Askew (2) (1) Museo Nacional de Ciencias Naturales (CSIC), c/ José Gutiérrez Abascal 2, 28006 Madrid, Spain (2) 5 Beeston Hall Mews, Brook Lane, Beeston, Tarporley, Cheshire CW6 9TZ, UK E-mail: aldrey@mncn.csic.es, olynx@btinternet.com Accepté le 10 février 2010 T he very large chalcid subfamily Tetrastichinae (Chalcidoidea: Eulophidae) displays a remarkable diversity of larval biology (Noyes 2003) . Th e majority of species are entomophagous, behaving as primary or secondary parasitoids of a range of insect hosts, or rarely of other arthropod hosts such as gall inducing Acari or spiders' eggs, or even nematodes. Phytophagy in Tetrastichinae is much less common although it appears to have evolved several times and includes seed predators and plant gall inducers (La Salle 2005) . A number of Australian species, some of which have been introduced to other parts of the world, induce galls in fl ower buds, leaves and twigs of Eucalyptus and related plants (Myrtaceae) (Gates & Schauff 2005; Kim & La Salle 2008) . A second group of mainly Neotropical species is associated with plant galls, and includes species that behave as parasitoids or inquilines in galls, in particular those of Cecidomyiidae (Diptera), or are themselves gall inducers in Araceae, Euphorbiaceae, Solanaceae and other plants. Paragaleopsomyia cecidobroter (Gordh & Hawkins) is obligatorily associated with galls of an Asphondylia species in Atriplex (Chenopodiaceae), inducing its own galls within the galls of the gall midge (Hawkins & Goeden 1982) , suggesting one possible evolutionary pathway from entomophagy to gall induction.
Gall induction was hitherto unknown in native European Tetrastichinae, only introduced species of Quadrastichodella, Leptocybe and Leprosa, which induce galls in leaves or seeds of eucalypts, having been found in southern Europe (Mendel et al. 2004; Kim & La Salle 2008) . Th e fi rst author discovered some conspicuous stem galls in Hedysarum boveanum Bunge ex Basiner (= humile auct. non L.) (Fabaceae) growing in Spain, and from these a tetrastichine was reared gregariously. In this paper we describe this as a new species of Aprostocetus Westwood but erect for it a new subgenus Argandia Nieves-Aldrey & Askew. A new species of Baryscapus is described as a parasitoid of the gall inducing species.
Material and methods
Th e material studied was reared from galls collected in the fi eld in the south-east of Madrid province (Central Spain). Adults emerged in rearing cages from galls kept under laboratory conditions. Freshly collected galls were dissected and their contents (larvae and adults) identifi ed and photographed. Adult insects were air dried, mounted on a stub and observed without coating. Micrographs were taken with a scanning electron microscope FEI QUANTA 200 (low vacuum technique). Forewings were mounted in Euparal on slides, and microscopically examined. Images of forewings, adult habitus, and intact and dissected galls were taken with a Nikon digital camera attached to a Leica stereomicroscope. Abbreviations and terminology of morphological structures are as used by Graham (1987 Graham ( , 1991 .
Aprostocetus Westwood 1833
Argandia Nieves-Aldrey & Askew n. subg.
Vertex with deep sutures around ocelli and extending to eyes (Fig. 1B) . Frons with median longitudinal carina. Anterior margin of clypeus bidentate. Malar sulcus present, slightly curved with a suborbital fovea (Fig. 1D) . Mandible with two distinct teeth, the smaller inner tooth with a very broad base. Antenna with scape and pedicel having weakly engraved reticulation; funicle segments of male each with a subbasal whorl of long setae. Pronotum short. Mid lobe of mesoscutum (Fig. 1E ) without a median line; with a single short row of adnotaular setae on each side; moderately shiny with weakly engraved reticulation, the areoles very small, mostly less than twice as long as broad. Transepimeral sulcus complete and almost straight. Scutellum with submedian and shallow sublateral lines, and two pairs of relatively short setae just laterad of submedian lines (Fig. 1E) . Propodeum weakly emarginate posteriorly; median carina weak and plicae absent (Fig. 1E) ; spiracles moderately large, oval, almost reaching the metanotum, a short sector of the peritreme occluded by a fl ap of the callus. Legs with fi rst segments of mid and hind tarsi very slightly shorter than the second segments. Forewing submarginal vein ( Fig. 1G ) with a complete row of dorsal setae; parastigma marked off from base of submarginal vein by a narrow, weakly pigmented band; marginal vein almost twice as broad proximally as it is distally; postmarginal vein a short stub. Gaster with ovipositor sheath weakly projecting; cercal setae subequal in length (Fig. 1F) . Male genitalia not notably elongated, the digitus with a single small, apical tooth. Comments. Argandia displays several characters that are unusual in Aprostocetus. Th e sutures around the ocelli are particularly striking; interestingly, these are present also in two gall-inducing Australian tetrastichine genera, Oncastichus and Leptocybe (La Salle, pers. comm.) . Other notable features of Argandia are the swollen base of the forewing marginal vein, the absence of a long sinuate cercal seta and the slightly curved malar sulcus. Nevertheless, the species described below runs to Aprostocetus in existing keys to genera of Tetrastichinae (Graham 1987 (Graham , 1991 and it has a small fl ap of propodeal callus partially occluding the spiracle, a character seldom present in other genera.
Aprostocetus (Argandia) gallicolus Nieves-Aldrey
& Askew n. sp. Female (Figs 1A, 3A) . Body black without metallic refl ections; head yellow above mouth, narrowly around dorsal orbit and below anterior ocellus (impressed lines around the ocelli also appear yellow in fresh material); thorax yellowish below base of forewing, in sutures of mesopleuron, the transscutal line, the submedian scutellar lines and the dorsellum laterally. Legs with coxae black; femora black over basal two-thirds, more on hind femur; tibiae yellow; tarsi with only last segments darkened. 1C ) with scape shorter than eye (about 6:7) and 3.7× as long as broad, with a complete row of short setae on its ventral edge; pedicel plus fl agellum very nearly as long as breadth of mesoscutum; pedicel 2.4× as long as broad and 1.4× as long as F1; anelli compacted, the basal one (or two?) very transverse and fused to the large distal anellus which is about twice as broad as long and has a transverse row of setae, the anelli together almost half as long as F1; F1 broader than pedicel, 1.4-1.5× as long as broad with a single irregular transverse row of sensilla; F3 hardly longer but slightly broader than F1, 1.2× as long as broad, with two overlapping transverse rows of sensilla; clava about 2.7× as long as broad with a short and inconspicuous apical spine. Mesosoma in dorsal view 1.5× as long as broad (Fig. 1E) ; in profi le mesoscutum and scutellum moderately convex (Fig. 1D) , the mesepisternum almost fl at. Pronotum 2.6× as broad as long, 0.3× as long as mesoscutum. Mesoscutum with mid-lobe about as broad as long, without a median line, rather shiny with very fi ne engraved reticulation, the discal areoles less than twice as long as broad; a single row of 3 or 4 very short, pale adnotaular setae on each side, the posterior pair stouter than the rest. Scutellum shorter than mesoscutum (7:9), almost as long as broad, the submedian lines slightly nearer sublateral lines than each other and enclosing a very weakly sculptured space about twice as long as broad; setae subequal, their length slightly less than distance between submedian lines, the anterior pair only slightly behind the middle. Mesopleuron ( Fig. 1D ) with distinct precoxal suture; mesepisterna ventrally indistinctly separated by a very fi ne median longitudinal line. Dorsellum 2.3× as broad as long with a very weak median depression. Propodeum (Fig. 1E ) not deeply emarginate, medially a little longer than dorsellum with slightly raised reticulate sculpture; median carina only weakly raised, obsolete posteriorly, without an anterior fovea; callus with 4 or 5 setae; spiracle moderately large, almost touching metanotum, the outer part of its rim partly covered by a small fl ap of callus. Legs with tarsi short, the hind tarsus 0.53-0.56× as long as hind tibia, dorsal surfaces of basitarsi of mid and hind legs slightly shorter than the second tarsal segments. Forewing (Fig. 1G) (Fig. 4B) , becoming brown when mature. Th e galls develop in late April and early May; they are fully grown in late May, but can be detected (and collected) dry on the host plant in winter Th e galls are an integral part of the stem and not detachable. Th ey have thick, succulent walls surrounding a central cavity which occupies about half the diameter of the gall (Fig. 4D) . Th e walls of the cavity are irregular. Small early instar larvae of A. gallicolus are scattered over the walls (Fig. 4D ), but when fully grown the larvae almost fi ll the central cavity (Figs 4E, 4F) . Two dissected galls contained 12 and 25 larvae respectively. From one old (second year) gall eight adult A. gallicolus emerged. Th e galls of A. gallicolus were recorded by Lázaro e Ibiza (1917) , and later by Cogolludo (1921) , from Hedysarum at Chinchón (Madrid), a locality near Arganda, but the gall inducer was erroneously identifi ed as an Aulax species (Cynipidae). Galls thought to be of a cynipid in stems of the related plant Onobrychis (Fabaceae) were recorded by Houard (1909) , but the record has not been confi rmed in subsequent studies. At Arganda the galls of A. gallicolus are not frequent despite the host plant being locally common. Comments. Gall induction by species of Aprostocetus seems to be extremely rare. La Salle (2005) mentions only A. colliguayae (Philippi) which galls fl ower buds of Colliguaja (Euphorbiaceae) in Chile (Martinez et al. 1992) and an unidentifi ed Aprostocetus species that induces slight swellings in stems of Melilotus (Fabaceae) infected with a wound tumour virus Aureogenus in North America (Teitelbaum & Black 1954 , La Salle 1994 . Th e emergence of numbers of A. gallicolus from large and conspicuous galls in Hedysarum leaves little doubt that it is the gall-inducing agent, and as such it is the fi rst known cecidogenic Palaearctic species of Aprostocetus.
Both sexes of A. gallicolus run to Aprostocetus Westwood in Graham's (1987 Graham's ( , 1991 keys to tetrastichine genera, although the new species bears some resemblance to Kolopterna Graham in its non-metallic black and yellowish colouration and small suborbital fovea on the malar sulcus. It diff ers from Kolopterna in that the basitarsi of mid and hind legs are only slightly shorter than the second tarsal segments and the male genital armature is not unusually elongated. We describe A. gallicolus in a new subgenus Argandia of Aprostocetus. Although it runs to subgenus Aprostocetus in Graham's (1987) key to subgenera of Aprostocetus, and thence to the pausiris-group because of its subequal cercal setae, short basitarsi on mid and hind legs, proximally thickened marginal vein and dorsal (anterior) position of the ventral plaque on the male scape, it diff ers from species in the pausiris-group in having a suborbital fovea, a pale break between parastigma and marginal vein, and the dark parts of the body lacking metallic tints. Also, the anelli in the female antenna are compacted, together almost half as long as F1 with the distal anellus enlarged, and the mandible is bidentate, not tridentate. Th is combination of characters, together with its remarkable biology, justifi es the separation of A. gallicolus in the subgenus Argandia.
Baryscapus hedysari Nieves-Aldrey & Askew n. sp.
Female ( Figs 2E, 3C, 3D ). Body blue-green, rather dark. Antennal scape dark brown with a very narrow pale streak on ventral edge; pedicel and fl agellum lighter brown. Coxae and most of femora coloured as thorax, the femora yellow over about their apical one-fi fths; tibiae yellow, front tibia with a brown streak on fl exor surface; tarsi brown, fourth segments the darkest, fi rst and second segments of mid and hind tarsi yellowish. Tegulae dark. Wings clear, venation pale testaceous without a decolorized spot separating parastigma from marginal vein. Length 2.1 mm. Head slightly broader than mesoscutum (Fig. 2C) . POL:OOL about 2.2; OOL 1.7 OD. Malar space 0.6× height of eye, sulcus curved ( Fig. 2A) . Antenna ( Fig. 2A) with scape slightly shorter than eye (12:14); pedicel plus fl agellum 1.15× breadth of mesoscutum; pedicel about 2.5× as long as broad, not quite as long as anelli plus F1; F1 about 2.2× as long as broad, scarcely broader than pedicel, as long as F2; F3 slightly shorter and very slightly broader than F2, about 1.5× as long as broad; clava 2.5× as long as broad, broader than F3 and as long as F2 plus F3; sensilla in a single transverse row, very irregular on F1, of 2-4 visible in profi le on each funicle segment, rather more closely spaced on clava. Clava not quite 3x as long as broad, about as long as F2 plus F3 with apical spine about 0.3× as long as C3.
Mesosoma ( Figs 2B, 2C ) not depressed, 1.5x as long as broad. Mid lobe of mesoscutum as long as broad; median line complete and distinct; 3-5 adnotaular setae in an outer row and a partial second row of 1-2 setae (Fig. 2C) . Scutellum 1.25× as broad as long, moderately convex; submedian lines nearer to each other than to sublateral lines, enclosing a space about 4× as long as broad; setae almost as long as distance between submedian lines, the anterior pair somewhat behind the middle. Th orax in profi le with scutellum and mesepisternum moderately convex. Propodeum (Fig. 2D ) medially slightly longer than dorsellum; median carina hardly raised; spiracles rather small, circular, separated from hind edge of metanotum by 0.7× a diameter; callus with (3-)5 setae. Forewing (Fig. 2F) Graham's (1991) key to European species. Th e female runs as far as couplet 27 but here, having pedicel plus fl agellum 1.15× as broad as the mesoscutum and the mesoscutum with 1 or 2 adnotaular setae comprising a second row, B. hedysari agrees with neither alternative. It can be distinguished by a combination of characters: body length of female over 2 mm.; the submedian scutellar lines are close together and enclose a space four times as long as broad; the propodeal spiracles are separated from the metanotum by about 0.7× a diameter; the antennal fl agellum of the female is relatively long, the length of pedicel plus fl agellum being 1.15× the breadth of the mesoscutum with all funicle segments elongated, even the third 1.5× as long as broad and the clava 2.5× as long as broad; forewing with 2 dorsal setae on the submarginal vein; female gaster 2.3× as long as broad and 1.5× as long as the mesosoma. Th e male of B. hedysari runs as far as couplet 13 in Graham's (1991) key to male Baryscapus in the evonymellae-group, but does not agree with either of the two species there identifi ed. It may be recognized by the absence of whorls of long dark setae on the relatively long antennal funicle segments, the antennal scape with ventral plaque occupying less than half its length, the mesosoma about 1.6× as long as broad and the gaster without a pale subbasal mark.
